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(54) GRINDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the shape sagging by 
performing the traverse grinding of a specified quantity where a 
grinding wheel surface is slightly separated from a work end 
surface at a slow speed hardly adding a grinding resistance, in 
traverse grinding stroke, and switching the speed to a normal 
high speed after the traverse grinding of the specified quantity 
to continue the traverse grinding. 

SOLUTION: In traverse grinding stroke, traverse grinding is 
performed at a slow speed hardly adding a grinding resistance in 
a prescribed quantity f 1 where a grinding wheel surface is 
slightly separated from a work end surface. Since the work W is 
prevented from being warped at the start of traverse grinding, 
the circumferential side of the end surface of the flange part 
WF of the work W is never excessively ground, and shape 
sagging can be prevented. After the traverse grinding at the low 
speed of the specified distance f1, the traverse grinding is 
performed at a normal high speed in a distance f2 from a speed 
switching position (a) to a traverse grinding complete position 
(b). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tbe use of tbis translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the grinding approach characterized by for after the late rate which grinding force hardly 
requires, and traverse grinding of said specified quantity switching the specified quantity to which a 
grinding stone side estranges a work piece slightly from a work-piece end face in said traverse-grinding 
stroke in the approach of performing end-face grinding, plunge cutting, and traverse grinding to two steps of 
rates of the early rate of normal, and carrying out traverse grinding using a thin width-of-face grinding 
stone. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of carrying out grinding of the cylindrical 
shape-like work piece at high speed using a thin width-of-face emery wheel smaller than the processing 
width of face of a work piece. 
[0002] 

[Description of the Prior Art] As an approach of carrying out grinding of the cylindrical shape-like work 
piece at high speed using a thin width-of-face emery wheel smaller than the processing width of face of a 
work piece, as drawing 5 shows The grinding stone 50 with which straight section 50a and inclined taper 
section 50b are prepared is used to the axis of rotation WO of a work piece W. As advance migration is 
made to carry out in the direction of a plunge which intersects perpendicularly with an axis of rotation WO 
to a work piece W and drawing (a) shows a grinding stone 50 first, the end section of the flange WF of a 
work piece W It end-face grinding E Carries out in the edge section of straight section 50a of a grinding 
stone 50, and as drawing.6 (b) shows further, it plunge-cutting P Carries out and is processed to the desired 
diameter of finishing. Subsequently There is a method of moving a grinding stone 50 in the traverse 
direction parallel to the axis of rotation WO of a work piece W, traverse-grinding T Carrying out the 
peripheral face of a work piece W by taper section 50b and straight section 50a of a grinding stone 50, and 
performing the whole grinding process. 

[0003] Since straight section 50a can perform [ taper section 50b of a grinding stone 50 ] rough grinding and 
perform finish grinding continuously in traverse-grinding T:00 according to this, cylindrical grinding can be 
performed by the one pass to a work piece W. 
[0004] 

[Problem(s) to be Solved by the Invention] when the initial speed of traverse-grinding T is quick, drawing 7 
R> 7 shows the above-mentioned grinding cycle - as - the periphery side of the end face of a flange WF ~ 
width of face of several micrometers — a configuration — whom — t may occur 

[0005] Grinding force is very small till termination of plunge-cutting P, it is the effect of this deflection, the 
end-face section contacts [ to there being almost no deflection of a work piece W since the traverse rate is 
quick, grinding force becomes large at the flash which traverse-grinding T starts, a deflection arises to a 
work piece W, ] the end face of a grinding stone 50, and this is because grinding is carried out. 
[0006] the object of this invention - the above-mentioned grinding cycle ~ setting - the periphery side of 
the work -piece end-face section — a configuration - it is offering the grinding approach whose took care to 
have not generated. 
[0007] 

[Means for Solving the Problem] It is characterized by for after the late rate which hardly requires grinding 
force, and traverse grinding of said specified quantity switching the specified quantity to which it is said 
traverse-grinding stroke and, as for the approach of this invention for attaining the above-mentioned object, 
a grinding stone side estranges a work piece slightly fi-om a work-piece end face in the approach of 
performing end-face grinding, plunge cutting, and traverse grinding, using a thin width-of-face grinding 
stone to two steps of rates of the early rate of normal, and carrying out traverse grinding 
[0008] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a drawing 
below. Drawing I shows the grinding process equipment with which this invention approach is enforced, 1 
is the bed of grinding process equipment and the wheel spindle stock 2 is laid possible [ an attitude in the 
direction of X axis ] on this bed 1 . The bearing of the grinding stone 3 is carried out to said wheel spindle 
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stock 2 pivotable. As drawing 2 shows this grinding stone 3, it is thin width of face, and it has the grinding 
stone layer of a diamond or a nature abrasive grain of superhard like CBN, and straight section 3a and 
inclined taper section 3b are prepared to the axis of rotation WO of a work piece W. 4 is a motor for a 
grinding stone revolution, and revolution actuation of the grinding stone 3 is carried out by this. 5 is the X- 
axis servo motor with which encoder 5a was connected, and carries out attitude delivery migration of said 
wheel spindle stock 2 in the direction of X axis. 

[0009] By the Z-axis servo motor 9 by which encoder 9a was connected ahead of the wheel spindle stock 2 
on said bed 1 , the table 6 which moves to Z shaft orientations is laid, and a headstock 7 and tail stock 8 are 
countered and installed on this table 6. The work piece W which has a flange WF in main shaft center 7a of 
said headstock 7 and **** center 8a of tail stock 8 is supported, and revolution actuation is carried out by 
the main shaft drive motor built in the headstock 7. 

[0010] 1 1 is numerical-control equipment which controls said grinding process equipment. This numerical- 
control equipment 1 1 consists of interfaces 16 which are connected with the interface 13 which connected 
with I/O device 14 equipped with the central processing unit 12, and the keyboard which performs an entry 
of data and the CRT display which performs the display of data, and has been connected with said central 
processing unit 12, the memory 15 linked to said central processing unit 12, and said central processing unit 
12, and are connected with the motorised circuits 17 and 18. 

[001 1] The control data required to perform a processing program and a numerical-control program is 
memorized by said memory 15. 

[0012] It connects with the X-axis servo motor 5, and encoder 5a of the X-axis servo motor 5 has connected 
one [ said ] motorised circuit 17 to said motorised circuit 17 and interface 16. 

[001 3] Moreover, it connects with the Z-axis servo motor 9, and encoder 9a of the Z-axis servo motor 9 has 
connected the motorised circuit 1 8 of another side to said motorised circuit 18 and interface 16. 
[0014] By the absolute location of a headstock 7 and a table 6 being detected by encoder 9a connected with 
encoder 5a connected with said X-axis servo motor 5, and the Z-axis servo motor 9, a detecting signal is 
inputted into numerical-control equipment 1 1 while retuming to the motorised circuits 17 and 18 and 
performing feedback control of a location. 

[001 5] Then, as the flow chart of drawing 3 shows the grinding process of the work piece W by said 
grinding stone 3 The advance migration of the grinding stone 3 is made to carry out it in the direction of a 
plunge which intersects perpendicularly with an axis of rotation WO to a work piece W as usual. It plunge- 
cutting P Carries out by end-face grinding E Carrying out the end section of the flange WF of a work piece 
W in the edge section of straight section 3a of a grinding stone 3, and is processed to the desired diameter of 
finishing. Subsequently traverse-grinding T Move a grinding stone 3 in the traverse direction parallel to the 
axis of rotation WO of a work piece W, by taper section 3b and straight section 3a of a grinding stone 3, 
carry out and perform the whole grinding process for the peripheral face of a work piece W. 
[0016] By the way, in this invention approach, it is the stroke of traverse-grinding T and the activity of 
traverse- grinding T shown by drawing 4 differs with the conventional approach. 

[0017] That is, in the flow chart of drawing 3 , a table 6 is positioned by the command of a grinding cycle in 
the processing location for the work-piece end-face grinding E (a grinding stone 3 is a dotted-line location at 
drawijig^ 2 ). And revolution actuation is carried out and a grinding stone 3 and a work piece W carry out the 
grinding process of the end face of the flange WF of a work piece W by advance of a wheel spindle stock 2. 
[001 8] Then, a wheel spindle stock 2 moves forward to the location where grinding of the periphery of a 
work piece W is carried out to a predetermined finishing dimension, plunge-cutting P is performed, a table 6 
traverses leftward [ of drawing J. ] after completion of this plunge-cutting P, and it goes into the stroke of 
traverse-grinding T. 

[0019] In the stroke of this traverse-grinding T, traverse grinding Tl of a late rate with which a grinding 
stone side hardly starts the specified quantity fl slightly estranged fi*om a work-piece end face as for 
grinding force is performed, since it is suppressed that a work piece W bends by this at the time of initiation 
of traverse-grinding T, the periphery side of the end face of the flange WF of a work piece W is deleted by 
the excess — there is nothing - the former - like — a configuration — whom — generating oft is inhibited. 
[0020] In the distance f2 fi-om rate switch location I to traverse-grinding completion location RO, it takes 
traverse- grinding T2 at the quick rate of normal after the traverse grinding Tl of the late rate of said 
specified quantity fl . 

[0021] It is for example, 5x10-2 <=fl<=l [mm] extent, the quick traverse rates of normal are 75 mm/min, 
and the specified quantity fl which said grinding stone side incidentally estranges slightly from a work- 
piece end face makes a late traverse rate late substantially like rate 10 mm/min. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/8/2006 



JP,09-253989,A [DETAILED DESCRIPTION] 



Page 3 of 3 



[0022] 

[Effect of the Invention] According to this invention, a work piece as mentioned above end- face grinding 
and when it carries out plunge cutting and goes into a traverse-grinding stroke The late rate hardly applied 
by grinding force carries out traverse grinding of the specified quantity which a grinding stone side 
estranges slightly from a work-piece end face. Since it is the grinding approach switched to two steps of 
rates which carry out traverse grinding of the traverse-grinding completion at the quick rate of normal after 
that since the grinding force of the flash which traverse grinding starts is reduced and the deflection of a 
work piece is suppressed by this at the time of initiation of traverse grinding, the periphery side of the end 
face of a work piece is deleted by the excess — there is nothing — a configuration ~ whose generating can be 
prevented. And since the quick amounts of traverses of a rate are few, the effect on grinding efficiency can 
be suppressed to the minimum. 



[Translation done.] 
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[ Drawing 3] 
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(54) GRINDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the shape 
sagging by performing the traverse grinding of a specified 
quantity where a grinding wheel surface is slightly 
separated from a work end surface at a slow speed 
hardly adding a grinding resistance, in traverse grinding 
stroke, and switching the speed to a normal high speed 
after the traverse grinding of the specified quantity to 
continue the traverse grinding. 

SOLUTION: In traverse grinding stroke, traverse grinding 
is performed at a slow speed hardly adding a grinding 
resistance in a prescribed quantity f1 where a grinding 
wheel surface is slightly separated from a work end 
surface. Since the work W is prevented from being 
warped at the start of traverse grinding, the 
circumferential side of the end surface of the flange part 
WF of the work W is never excessively ground, and 
shape sagging can be prevented. After the traverse 
grinding at the low speed of the specified distance f 1 , 
the traverse grinding is performed at a normal high speed 

in a distance f2 from a speed switching position (a) to a traverse grinding complete position (b). 
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